Diseases of animals and humans are largely environmentally related. With the timely detection of the disease, it is possible to avoid severe consequences, both for human health, animals, and the environment as a whole. The article describes the process of creating diagnostic test systems, including obtaining used nanoparticles and describing their physicochemical properties as the kinetics of gold and silver nanoparticles in mono-and binary hydrosols using spectroscopic methods of investigation, determined the size of silver nanoparticles on the basis of the method of cross-correlation spectroscopy of photons and transmission electron microscopy and the effect of ultrasound on the spectroscopic data hydrosols of gold and silver. The article contains a description of the technology of obtaining bionanoconjugates -a key link for creating diagnostic test systems. The results of the development of diagnosticums are presented at the end of the article and the corresponding conclusions are drawn.
Introduction
As it turns out, diseases are largely environmentally conditioned. As much as 60% of human infectious diseases are zoonotic, that is, they originate from animals. More than two-thirds of them originate in the wild (Cavaletti, 2018) . Several teams of veterinarians and environmental specialists, together with medical scientists and epidemiologists, are making efforts at the global level in order to understand the ecology of the disease. Their work is part of a project called "Predict", which is funded by the United States Agency for International Development (USA AID, 2013) . This enables global surveillance for pathogens that can spillover from animal hosts to people by building capacities to detect and discover viruses of pandemic potential. The project is part of USAID's Emerging Pandemic Threats programme and is led by the UC Davis One Health Institute. The core partners are USAID, EcoHealth Alliance, Metabiota, Wildlife Conservation Society, and Smithsonian Institution. Experts are trying to understand how, based on the knowledge of manmade changes in the landscape, for example, the construction of a new farm or a road, it is possible to predict where new diseases for mankind will penetrate us, and how to detect them on time, that is, before they manage to spread. Researchers take samples of blood, saliva and other biomaterials from animals of the species that bear the greatest threat of spreading the infection, in order to create a unique catalogue of viruses, which would allow one to quickly identify the virus in case of infection of a person. The question of disease diagnostics is very important in contemporary medicine. The necessary preventive measures and drug therapy in the incipient stages of the disease can be very effective in fighting for the life and health of a patient. The rudimentary stages of developing diagnostic test systems for determining the presence of viral antigens in the blood of patients are depicted in this research work. The presented development is supplemented by actual nanotechnologies for obtaining bionanoconjugates of gold nanoparticles with antibodies to antigen.
Among the most widely used nanoparticles in various fields of human activities are gold and silver nanoparticles (AuNPs and AgNPs). That is why their production requires a very detailed examination. The mode of preparation, the shape and specific properties of gold and silver NPs, the application of AuNPs in analytical biosensing and bioimaging and AgNPs as antibacterial components are the subject of intensive studies (Lisichkin, 2001; Khlebtsov et al., 2013; Rand et al., 2011; Zhu et al., 2016) . In biology, quantum dots of silver sulphide are used as fluorescent labels (Rand et al., 2011) . Gold nanoparticles as colour markers are used for the early diagnosis of carcinomas (Zhu et al., 2016) . The well-known antibacterial properties of nanosilver are used in medicine and pharmacy, e.g., for the production of antimicrobial dressings in surgery and as one of the possible methods of cancer treatment (Stanishevskaya et al., 2016) .
A new field of nanobiotechnology is called theranostics (Bhujwalla, 2018) . The summary of biomedical applications of AuNPs and AuNP-based multifunctional nanocomposites was given in a review (Khlebtsov et al., 2013) . Different geometrical forms of plasmonic AuNPs such as 16 nanometers (nm) Au nanospheres, Au nanorods, AuAg nanorods, SiO2/Au nanoshells, Au nanostars, Ag nanocubes, AuAg nanocages, etc. visualized by transmission electron microscopy (TEM) image may be also easily detected using absorption spectra. If AuNPs are aggregating absorption spectra become broadened and red-shifted (Stanishevskaya et al., 2016) . The aggregation of AuNPs and AgNPs in colloids with tannin stabilisation caused by low-temperature treatments (77 K) was studied previously (Khlebtsov, 2008; Kononova, 2010) . It is necessary to mention that different changes in plasmon spectra for gold and silver NPs were obtained.
This article describes the results of kinetics of NPs formation in tannin stabilised Au and Ag hydrosols, the shape and size characteristics of NPs and the influence of ultrasound treatments on the size and plasmonic spectra of mono-and binary AuAg hydrosols. The purpose is to obtain silver and gold nanoparticles with a narrow particle size distribution and to check the effect of ultrasonic treatment on its properties. The study of the properties of nanoparticles is necessary for the construction of bionanoconjugates used in diagnostic test systems. In the modelling of various Environmental Research, Engineering and Management 2018/74/3 66 diagnostic systems, the used conjugates consist of a polymer particle that contains on its surface specific bio-ligands capable of affinity binding to a detectable component (antigen, antibody) . For example, antibodies against the bird Newcastle Disease Virus were taken as a bioligand. The immune activity of this biomolecule depends on how the polymer will attach an antibody to itself and whether the active site of the protein will be blocked. Therefore, it was proposed to immobilise gold nanoparticles on the antibody surface in various concentrations to select the optimal conditions for conjugate creation. It is expected that, due to their small size, they will not block the antibody active centres (Stoinova et al., 2018) .
Methods
To prepare Ag nanoparticles in sol by the reducing method, we used silver nitrate (I), silver sulphate (II) and tetrachloroaurate acid as precursors, added in tannin (Germany) in tetra borate buffer solution. This biopolymer is a good stabiliser and a smooth reducing substance. The metal concentration in sols was 0.001% wt. Tannin presents in solution in excess; thus, the ionic form of silver and gold is impossible in resulting sols, which was confirmed by means of special tests. Au and Ag hydrosols in tannin are very stable and their optical characteristics do not change in 2 or more years.
For characterisation of silver and gold NPs, we used absorption spectra (PerkinElmer Lambda 650/850/950 UV/VIS Spectrometer) and TEM images (transmission electron microscope JEOL JEM-2100). The size distributions of silver and gold nanoparticles were obtained by the method of cross-correlation of photons (Nanophox Sympatec GmbH). The surface charge of nanoparticles was determined by the method of electrophoretic light scattering. This method is based on a physical phenomenon such as electrophoresis: _ a sample of gold and silver sols was placed in a cuvette provided with two electrodes;
_ an electric field was applied, which led to the movement of the nanoparticles to the oppositely charged electrode at a rate associated with the zeta potential.
This experiment was carried out using a particle size and zeta potential analyser based on the laser light scattering technology of Malvern. The particle motion due to the applied electric field is measured by light scattering. The particles are illuminated by laser light and, therefore, they scatter light. The frequency of the scattered light depends on the velocity of the particle due to the Doppler shift. This explains another name for this technique: laser Doppler electrophoresis. The second ray of light (reference beam) is mixed with the scattered beam to accurately extract the frequency shift into the scattered light.
Antibody conjugates with nanoparticles were prepared by the following method: _ antibodies to the Newcastle virus were mixed in an amount of 1 mL with 1 mL of sol, a concentration of 2, 4, 8, 16, 32, 64 mg/mL; _ the tubes with the samples on the orbital shaker were then incubated at 200-250 rpm, +37°C, 12 hours.
The formation of bionanoconjugates was monitored by transmission electron microscopy (TEM JEOL JEM-2100).
Results and Discussion
The kinetics of nanoparticle formation were analysed by monitoring the absorption spectra ( Fig. 1 ). Measurements were carried out starting from the fifth minute after mixing all the components of the sol.
The resulting curves (Fig. 2) show how the optical density in absorption maximum increases in time of the reducing reaction. For silver (II) and gold sol formation finish after 10 and 5 minutes, respectively; however, for silver (I), the process is not so quick.
For silver nanoparticles in hydrosols, the absorption maximum (A max ) near 400 nm is typical and corresponds plasmon spectra. The spectra maximums do not shift during the reaction. However, the asymmetric spectra form (Fig. 1a) indicates the additional absorbance below 400 nm that corresponds to Ag clusters. Spectra of AuNPs are symmetric, and A max is near 530 nm.
The dependences of A max with duration of sol formation from AgNO3 and Ag2SO4 precursors are different (Fig. 2a) . The reaction is over in 10 minutes if sulphate salt is used. Then the resulting nanoparticle sizes were obtained by the method of cross-correlation of photons (Fig. 3) . Then the resulting nanoparticle sizes were obtained by the method of cross-correlation of photons (Fig.  1 3). 2 3 4 5 6
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The TEM results confirm that the size of gold and silver nanoparticles is about 40 nanometers (Fig. 4) .
Based on the results of the research, the obtained nanoparticles are irregular formations. The bands on the surface of the particle indicate that the spatial structure of silver and gold nanoparticles is stepped, i.e., the structure of particle formation in time is visible.
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As seen in this picture, the formation of bionanoconjugates proceeds with a low yield. Covalent binding 4 silver and gold nanoparticles to the surface of the protein is clearly expressed in the photograph from t 5 microscope. However, it is also possible to observe that nanoparticles are located outside the hydrate shell of t 6 protein molecule. This circumstance can be explained by the fact that affinity binding centres in proteins, by t 7 time of their investigation on a microscope, already attracted a sufficient number of nanoparticles; therefore, t 8 2 The formation of nanoparticles did not pass linearly; however, the study of this process led to the conclusion that, when adding more buffer solution, the process of nanoparticle formation was slower.
3 Physical characteristics of nanoparticles were studied and it was shown that the size of gold and silver nanoparticles is 40 nm; the surface charge of gold nanoparticles is -14.7, and the surface charge of silver nanoparticles is 12.9.
4 Immobilisation of autoantibodies to thyroglobulin with silver and gold nanoparticles was carried out.
5 The obtained bionanoconjugates were examined by TEM, which showed that the conjugates were formed by affinity attachment with covalent bonds. These conjugates are stable and can be used to design diagnostic test systems that will solve problems of environmentally caused diseases.
